Following fertilization in Xenopus eggs, the dorsal-ventral asymmetry of the egg is established and a rapid cell cycle is begun. In the mid to late blastula period this initial asymmetry is translated into differentiation of the dorsal mesoderm initiated by the vegetal dorsalizing center; as suggested by experiments of Nieuwkoop. About this time the cell cycle undergoes a modification coincident with several events including the onset of cell motility. We report here on experiments describing how the dorsal-ventral asymmetry is produced in the early period. In particular we discuss the role of the sperm, its associated aster, the cortex, and redistribution of cytoplasmic contents. This analysis furthers our understanding of UV effects on dorsalization and the mechanism of twinning. We report also on evidence for a cytoplasmic clock regulating the cycle of DNA synthesis and cytokinesis in early cleavage, as well as on further experiments on the mechanism of cell cycle changes in the midblastula period.
INTRODUCTION
The development of an organism from an egg involves a series of events which are carefully controlled in space and in time. The unfertilized egg is held in an arrested state and is spatially rather undifferentiated.
The embryo, on the other hand, develops in a highly regulated spatial and temporal pattern. To what extent this program is encoded in the unfertilized egg cytoplasm and to what extent the complexity of the mature organism arises gradually by an unravelling of a pre-arranged program encoded in the cell nucleus remains a basic question in the study of development.
As Although many of these experiments are phenomenological and descriptive we expect in the future that they will take on an increasing biochemical and cell biological context. We also believe that the questions of cell polarity and regulation of the cell cycle which are so obvious in early development are nevertheless common to all higher cells.
EVENTS IN THE FIRST CLEAVAGE PERIOD
The period following fertilization in amphibian eggs may be viewed in terms of requirements to re-start the cell cycle, fuse the male and female pronuclei, and establish the dorsal-ventral axis of the embryo. The unfertilized egg of Xenopus laevis is arrested at meiotic metaphase, where no DNA or RNA synthesis is taking place. After fertilization a metachronous cycle lasting 30 min, consisting of DNA synthesis, mitosis, and cytokinesis occurs. The first cleavage cycle is longer than the subsequent ones in amphibians, probably reflecting the need for specific events associated with gamete fusion. Thus fertilization is the trigger that re-starts the arrested cell cycle. The period between fertilization and first cleavage also has the specific function of allowing the fusion of the pronuclei, an event which we will not specifically discuss here. Finally, the radially symmetric unfertilized egg becomes bilaterally symmetric after fertilization as denoted by the formation of a special cortical region called the grey crescent, which arises at a time approximately halfway through the first cleavage period. Definitive bilateral symmetry becomes obvious at the time of gastrulation when the blastopore lip appears on one side of the embryo in the region earlier occupied by the grey crescent cortex. We will discuss experiments on the mechanism of axis formation and the role of the grey crescent in the second section of this paper.
